Purification, cDNA cloning and functional expression of NADPH-cytochrome P450 reductase from Centaurium erythraea cell cultures.
Solubilised NADPH-cytochrome P450 reductase (CPR) was purified from the microsomal fraction of centaury (Centaurium erythraea) cell cultures by Q-anion exchange chromatography and affinity chromatography on adenosine 2',5'-diphosphate agarose. SDS-PAGE demonstrated the presence of three CPR isoforms with molecular masses of 77, 79 and 81 kDa. The 79- and 81-kDa isoforms were identified as glycoproteins when blotted following SDS-PAGE and subjected to a sugar detection procedure. A homology-based approach led to the isolation of a CPR cDNA encoding the 77-kDa isoform. The enzyme was a class I CPR, possessing a short N-terminus upstream of the membrane anchor. The amino acid sequence contained a putative N-glycosylation site, indicating that the two major isoforms of 77 and 79 kDa are related through attachment of an oligosaccharide chain. This glycosylation process was also found upon heterologous expression in yeast. When co-expressed in yeast together with centaury coniferyl alcohol 5-hydroxylase, CPR efficiently supported the activity of the P450 enzyme. The genome of C. erythraea was found to contain a second CPR gene. RT-PCR experiments using gene-specific primers revealed differential regulation of the two CPR genes. While CPR 2 mRNA was strongly induced by the addition of methyl jasmonate to the cell cultures, the CPR 1 expression level did not change after this elicitation.